Mechanistic similarities between cultured cell models of cystic fibrosis and niemann-pick type C.
Recent data demonstrate that inhibition of 3-hydroxy-3-methylglutaryl-CoA reductase restores normal signal transducer and activator of transcription-1 and inducible nitric oxide synthase expression regulation in cystic fibrosis (CF) cells through the modulation of RhoA function. These findings lead to the hypothesis that alterations in the cholesterol synthesis pathway may be an initiating factor in CF-related cell signaling regulation. A disease with a known lesion in the cholesterol synthesis pathway is Niemann-Pick type C (NPC). The hypothesis of this study is that CF cells and NPC fibroblasts share a common mechanistic lesion and should exhibit similar cell signaling alterations. NPC fibroblasts exhibit similar alterations in signal transducer and activator of transcription-1, RhoA, SMAD3, and nitric oxide synthase protein expression that characterize CF. Further comparison reveals NPC-like accumulation of free cholesterol in two cultured models of CF epithelial cells. These data identify novel signaling changes in NPC, demonstrate the cholesterol-synthesis pathway is a likely source of CF-related cell signaling changes, and that cultured CF cells exhibit impaired cholesterol processing.